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COMPLETE SPECIFICATION 
Improvements in or relating to an Electrodialysis Apparatus 



We, John Ttompson-Kknnicott Limited, 
a Company regfececed under dbe tews of 
Great Britain, ofFttf f)g*i*ffl> Wolverhampton, 
m the Comity of Stafford, England, do 

5 hereby declare the irrraitxra, for which 
we pray lhat a patent macy bs ^ granted «x> 
as, and die metfiod by which it is to be 
performed, to be paracailarly oVscribed in 
and 'by tiie Mtowmg statement: — 

10 The present Hweatttm relates to an electto- 
diatysis appaxatns- 

A smqjie deottodlalys» apparatus com- 
prises a uok of three c onya t m enas arranged 
so that a centre ccsnpaaament div ided 

15 from two outer compartments by fjermeab&s 
inembranes. An ekoteode © placed in each 
of die outer compaiamerts and *he Equaid 
to be processed is coitLalnad fax or avowed 
to flow through the centre comraoisnent. 

20 When one electrode is made positive and due 
other negative the iocs of any fapjsabte 
conipoijna contained in die liquid will migrate 
rbroogh the manbcaneSi jitepoQaita^d>arged 
ion* towards due n e ga tive el ectrode and 

25 die negatively charged ions ttwsrda the 
positive etarode. The Hqmd coaatamed 
In each electrode c ompsflm ent becomes con- 
centrated with son3 of die appioyriaic^terge 
and is replaced by fresh fiqmd either at 

30 incervab or by parovtdfiog a cuuihiuuuis few 
of liquid tbxoogh the conmatiment. The 
Equad in die electrode compartment inay be 
die same as or different firam die iiquid m 
die cenfcre anaparnnenk The Kgtri d tegv^ 

35 ing the centre compartment is usaja% aenned 
the dikiate and that ieaving die eteofirode com- 
p ar tments die cosacengafs. 

In more recent processes tee has been 
made of p e r meab le son dj anrmmw l ^ anemr- 

40 braiKS whfch prevent lie respective jons , 
once they have passed through the mem- 
brane, from letommg. lira membranes 
have made possible the design and ppjt- 



snrncdon of a oB T^ tftfJ^ir apparatus 1 
a Jaree mnnbar of am^aitmanits 
by selective tnesnbranes. S u ch an > _ _ 
woufld comprise comffar aments di vided t xm 
cm airtrrtfar si die lengthwise direction by 
gil' ^RflPfWiti^ fy disp osed amort and cation se5eo~ 
rive membranes, die o qtean o st oo mpa i in ients 
of the apparatus bemg respectively provided 
with an appropriate electrode. An anion 
selective menrorane is a membrane which 
wM alow only negatively charged lorn to 
pass throngh it. A cation selective membrane 
b a msmhrane which will attaw ooly poskrvdy 
charged vons oo pass through k. 

The liquid to be processed wodd be 
jmcrcdocea into all the compartments at one 
end and wedd be withdrawn at die other 
end. Tbe EquM withdrawn finom alternate 
compartments woarfd be respecdvety the 
datoate, and die concentrate. 

In an ekcmniialysas apparatos «cch as 
any of those referred oo above it ns osnal do 
feed the Equid into each caodnparttneajr dhxoug^t 
a sin^e foJet from a supply rmming doe 
fengtfi of a member of coonpaiiunaits. Asthe 
Inflifl i t is nsoflMy of sma^Ser d ffl^ 1 ^ *^* yhflfo 
the width of the compartment^ ihe how of 
Hquid is not Ttntfarndy spread over die whole 
width of due petrineaBe membrane with the 
result that due apparatus does not operate 
at (he efficiency of which it is capable. 

It is an object of the present hiveiniun to 
provide an ek^jUUtdiaJysis apparatus El which 
a distrlbittSon of fliqpki over each permo- 
able membrane of hi^i unhwmhy is affltamed. 

Actording to the present hxvention an 
eibcttodsalvsk apparatsis eo mp dse s two per- 
mcahle membranes spaced apart by an 
ancniaf separator ao <fefine a closed space, 
a gasket mterposed between the seprsiDor 
arid each membrane to form a fLwd-^gbz 
seal dififfebetween, two bars secured to the 
separator and drvsdSag said erj^ce imtt) a 
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main sub-space between two aux&Esry sub- 
spaces, at leaot two liquid flow passages 
each gmmtfng ihiough die membranes, 
gaskets and separator and each in oonHMflaka- 

5 torn with -a different one of die auxiliary sub- 
Epaces, and tfabs on die .gaskets engaging die 
ban to space die membranes away therefrom 
and define path? for die flow of liquid from 
one sab-spaoe to an adjacent subgpace. 

10 Preferably each passage c am a m pfcatta 
with its associated auxfliary adbgpace by 
means of a slot cut In the separator. 

Advantageously a restriction is formed in 
die slot at its end adjacent the passage. 

15 Ideally, a cover is provided over the 
slot ana caEEBttfe into contact with the 
adjacent bar. 

Some embodiments of the invention wiH 
now be described by way of efraronJr, refer- 

20 ence being made to die accompanymg draw- 
togs in "which: — ■ 

rig. 1 is s persp ec tiv e view widi parts 
broken away of a compartment of an decuo- 
dialysis apparatus according to the inven- 

25 don, 

Fig. 2 is a section on the Hoe II — H 

Fig. 3 is a fraj^nentary perspective view, to 
a larger scale, of one form of separator, 
30 ^ Fig. 4 is a fragmentary perspective view, 
in a large- scale, of another form of separa- 
tor, 

Fig* 5 is a fra gme n ta ry perspective view, 
to a larger scale, of a further fonn of 

35 separator. 

Each compartment of a stack of electro- 
digjysas units comprises two permeable mem- 
branes 1 spaced apace by a separator 2 with 
the intersection of seabng means 3 to pro- 

40 vide a toquid right seal therebetween. 

The separator 2 is an annohis of rect- 
angnfar cross section having a rectangular 
central space 4, the side walb 5 being of 
greater length than the end walls 6, A 

45 bar 7 extends between the aide wafts 5 of 
the separator 2 at a location dosefy adjacent 
each end wall 6\ The bar 7 is of die 
same thickness as the remainder of the 
separator 2 and is formed* integrally with 

50 the aids walls 5 thereby dividing the central 
space into three sub-spaces 4a, 4b and 4c 
The separator 2 may be formed from a syn- 
thetic mates-pal, for example, potyshyfene, 
polyvinyl chloride, polystyrene, or laminated 

55 reinforced thermosetting resin ranging in 
thickness from about O050 inches to 0.125 
inches. A pak of passages 8, 8 1 , 9, 9* 
extend through each end waU 6 of the separa- 
tor 2 to open into opposite faces thereof. 

60 One pair of diagonally opposed passages 8, 9 
communicate with die adjacent end sob- 
space 4b and 4c respectively. 

The sealing means 3 comprise gaskets 
of the same sfee and of sinmar shape to 

65 die separator 2 and have apertures corres- 



ponding in size and location with the 
passage? 8, 8 1 , 9, 9 1 . The gaskets are 
not provided with portions corresponding 
with the bars 7 of the separator 2 but 
ace formed w£rh two or more tabs 10 ex- 70 
tending inwardly from their end waflfe. The 
tabs 10 may be rectangnfar, carved or tri- 
angular in shape, the latter bong preferred, 
and are of such length that they will extend 
completely across the corresponding bar 7 75 
of the separator 2 when the gasket is placed 
in position. The gaskets may be formed 
from flexible synthetic material, for example, 
p&astscixd polyvinyl chloride or polyethylene, 
ranging hi thickness from about 0.005 inches 80 
to about 0.020 inches. 

When a compartment is assembled, that 
is with a permeable membrane 1 on each 
side of the separator 2 and a gasket 3 
interposed between each membrane 1 and 85 
the separator 2, gaps are left between the 
bam 7 of die separator 2 and die membranes 
1 which are equal in width to the thickness 
of the gasket These gaps permit liquid 
introduced into an end sob-space 4b, 4c 90 
to flow over die bars 7 which dm? act as 
weirs spreading the liquid over the whole 
width or the membranes 1 except for those 
pans contacted by the tabs 10. Since 
the width of these gap3 is small hi com- 95 
parison with the width of die separator 2 
good distribution of the liquid in the central 
sub-space 4a of the compartment is ensured 

As the membranes 1 are not self-supporting 
the central sub-apace 4a of the compartment 100 
most be filled wish a suitable material 1L 
The material 11 most be fairly open to allow 
Hqtrid to flow over and past it, and prefer* 
ebty should cause flow of hquid to be 
turbulent so as to rnmtnuse poJansataon. 105 
One such material is expanded polyvinyl 
chloride. If die final concentration required 
from a dHtrste compartment is very low, the 
central sub-space 4a can be filled with an ion 
exchange resin. Provided the panride size 110 
of the resin is greater than the thickness 
of the gasket die bar 7 wil act as a retainer 
for the rem as well as a distributor for 
the liquid. 

To produce a mnStfcmk apparatus a num- 115 
bar of comp a raneuts are arranged in side 
by ride formation to constknte a stack with 
the passages 8, 8 1 , 9, 9> registering so as 
to form conduits through which the Equsd 
can be caused to flow. Usually the concert- 120 
trots stream is caused to flow through one 
pair eug. 8> 9 of diagonally opposite conduits 
and the donate stream is caused to flow 
through die other pair eg. 8 1 , 9 1 of diagon- 
ally opposite conduits. The comportments 125 
ate so disposed relative to each odor drat 
the iiquid flowing in the conduits flows 
respecteveiy into selected 

ones of the com— 
patmeuts of the stack. NonnaSy the separa- 
tors 2 of adjacent compartments ate rotated 130 
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itaaiigh 180° relative to each, other so that 
oo n oeiiDr at e is <Je&vfcird id and dtoe ie- 
moved foam alternate compartments. H it is 
de±ed (a change due stream of liquid fiow- 

5 mg m a c omp ar tm ent from say, the oonceo* 
trstB to dihiate scream, the separator 2 is 
turned through 180° so that die parages 
previously rrgf^^'^g whh die condnits carry- 
ing the concentrate stream then regis ter with 

10 the dSuate scream. 

It will be a pp re c ia ted chat by varying die 
thickness of die sealing means 3 die pressure 
of die Squid cr o ssing die weir c o csrifla Ded 
by die bars 7 can be varied to die reqossfte 

15 value to give good d toHiuliun over the 
surface of die membrane 1 wtaever tbe rate 
of flow of fiquM in the passage? 8, S 1 , 
9, 9* or die d fenaefca p of die separator 2* 
In Figa. 1 pd 2 ite passages 8 end 9 

20 communicate with diesr re apoc dre grfhapacea 
4&, 4c by dots 12 and it has been.. found 
that if these slots 12 exceed a certain: widtia 
die membrane 2 sags into them and permiis 
leakage of HqnM. To pre vent d m die 

25 dot? 12 may be formed with a t esflri c tfon 13 
as shown in Fig. 3 of with a cow, which 
may be cirenhur or leotazigtdBcr as shawm at 
14 in FSg. 4^ esrtsendSng over die sub-space 
46 on to die bar 7. In thfo latter canr 

30 gtrootion die tabs 10 on die sealing means 
3 are w c an g e d so Ghat they do not r rn n d de 
with covers 14. In onoiftfT coascrocdlon 
shown an Fig. 5, a bone 15 pots die passage 
8 in corniromfcactkm with die sub-space 46. 

35 Tfe bare 15 or die dots 12 may be piug^d 
wkh a porous magcoal for example an 
earanded pfcetic maceoM or stored gte. 

Figs. 3 and 4 show jtermatbe forms of 
bar?: In Ffe. 3 obe bar 7 is formed 

40 with a pfasiay of grooves 16 on each of its 
memb r an e ^Mrttffflfog surfaces along which, 
liquid can flow from die cab-space 4b into 
die central srib-space 4& I te ggoo v es 16 
may be of any desired cmspsocoxsaastiL shape 

45 and are of such a cioss-secdonal area dwt 
good distribution of liquid over the mem- 
brane surface is aaaroi In F jg. 4 b etes 
17 perform dse function of die grooves 16 
and may be of any desired croas-seotjjonal 

50 shape and dze. The iwJes 17 may be dis- 
tributed over due bar 7 in a uniform fashion 
23 shown or in a landom fashion. 

If die grooves 16 and holes 17 are of 
eucb a sebc tfcst due material 11 fiMtw^j die 

55 central space would pass tbcough dbem a 
pad 18 of porous material is provided on 
.the instead 11 aide of die bar 7 4d act 
as a filter. 

Instead of being provided with grooves 
60 16 or bote? 17, die bar 7 may todf be 
ajnotitoxted by a &qui& j p3nrneabae material, 
for example an expanded ptotic or amteted 
gte, secured to che ode watts 5 of die 

65 ^^TwM be appreciated dwt m die con- 



asructrans of Figs. 3 and 4 dse bar 7 may 
be made separately £rom the separator 2 and 
snbGequeoriy secured to die aide waEis 5 
thereof, for examples by Jocadng die ends 
of the bar 7 in dots formed m die aide 70 
wafts 5* 

The separator 2 may be formed with a 
scalable infer 19 (Fag* 5) diroqgjh. which 
filler material can be introduced into tbe 
central space 4a when tbe separator 2 baa 75 
been combined with the membranes (not 
shown) -to form a compartment. Tbe 
filler material is carried in a stream of air 
or as a thin slurry in water into an aper- 
ture 20, farmed in a rug 21 integral with tbe M 
separator 2, which communicates with tbe 
inlet 19. In die embodiment shown in 
Fig. 5, as in all previously described embodi- 
ments cf this invention, comnwinlcatioo 
between the sub-space 4b and the main sub- JB5 
space An is afforded by way of gaps formed 
between die bar 7 and the membranes 1 (not 
shown in diss figure), by tbe interposition, of 
the gasket tabs 10 (not shown in tins figure). 
CnTnTrumtcation between tbe sub-space 4b .90 
and die main sub-space 4a of the embodi- 
ment shown in Fig. 5 may also be afforded 
by the formation of grooves 16 (as in Fig. 
3) in the bar 7; or by the formation of 
bobs 17 (as m Fig. 4) m afee bar 7; or by 95 
making the bar 7 of a liquM-penneable 
material, as previously described. 

Lugs 22 (rig. 4) may be provided on one 
or both pairs of opposed walls of tbe 
separates 2 to p«mde meara 100 
can be engaged to bold the onnrcpactincnfrs 
rightly together as they are being assembled 
By means of the lugs 22 a further com- 
partment comprising membrane 1, sealing 
means 3, separator % sealing means 3, mem- 105 
branc 1, can be assembled on top of pre- 
viously assembled compartments without the 
pressure holding the^ previously assembled 

released. Bar dns ptrrpose a lug 21 may 110 
constitute a lug 22. 

WHAT WE CLAIM IS:— 

L An ekctrooMysis apparatus comprising 
two permeable membranes spaced apart by 
an annular separator to define a closed space, 115 
a gasket interposed between die separator 
and each membrane to form a fliriuVtight seal 
therebetween, two bars secured to the separa- 
tor and dividing said space into a main sub- 
space between two auxiliary snb-^pacesj at 120 
least two liquid flow passages each extending 
through die mem b ra nes^ gastes and separa- 
tor and each hi conminmcadon with a differ- 
ent one of the andliary sub-spaces, and 
tabs on the gaskets engaging the bars to space 125 
die membranes away therefrom and define 
paths for the flow of liquid from one sub- 
space to an adjacent sub-space, 

2. An apparatus according to Gain* .1, 
wherein .each passage .comnmmcates with its 130 
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associated auxiliary sub-space by means of 
a slot cot in the separator. 

3. An apparatus according to Claim 2, 
wherein a restriction is formed in the slot 

5 at its end adjacent die passage. 

4. An apparatus according to dn\m 2, 
wherein a cover is provided over die slot 
and extends into contact with die adjacent 
bar. 

10 S. An apparatus according to Claim 1, 
'wherein each passage cpnHnnnicates with its 
associated auxiliary sob-space by means of a 
bore fanned in the separator. 

6. An apparatus according to any one of 
15 Claims 2 to 5, wherein the rrwrmyttilrgt^g 

means is filled with a porous material 

7. An apparatus according to any one of 
Claims 1 to 6, wherein grooves are formed 
in the tab-contacting surfaces of the bars 

20 to provide additional liquid flow paths 
between adjacent sub-spaces, 

8. An apparatus according to any one of 
Claims 1 to 6, wherein passages are formed 
in the bars to provide fldHfrinnal liquid flow 

25 paths between adjacent sub-spaces. 

9. An apparatus according to any one of 
Claims 1 to 6, wherein die bars are formed 
of a limndr-permeable material 

10. An apparatus according to any one of 
30 the preceding claims, wherein the main sub- 
space contains a fifier material 
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11. An apparatus according to Claim 10, 
wherein the filler material is an ion exchange 
resin. 

12. An apparatus according to Claim 10 
or 11, wherein a scalable inlet is formed in 
a side wall of the separator to permit filler 
material to be introduced fam the main 
snVspaoe. 

13. An apparatus according to Claim 10, 
11 cr 12, wherein a pad of porous material is 
disposed on the mam sub-space side of the 
bars to act as a filler. 

14 An apparatus according to any one 
of the preceding claims, wherein tags are 
provided on the separator to permit clamping 
means to be engaged thereon. 

15. An eleaxodialysis apparatus sub- 
stantially as herein described. 

16* An electrodialysis apparatus sub- 
stantially as herein described with reference 
to Figs, 1 and 2, and Fig. 3, 4 or 5 of the 
accompanying drawings. 

For nhe Applicants: 
KAWORTH, MOSS & COOK, 
38, Sydenham Road, 
Croydon, Surrey, 
and 

75, Victoria Street, 
London, S.W.L 
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PROVISIONAL SPECIFICATION 



Improvements in or relating to an Electrodialysis Apparatus 



We, John Thompsoh-Kenotcott Limited, 
a Qzmpany registered under ike laws of 
Great Britain, of Ettxngshall, WoJverfratnptDsu, 
in the County of Stafford, Kngtond, do 
hereby chrcfare tins Invention (to be described 
in tf&e fa&owina; statement - 

The present mventiou relates to an electro- 
dialysis apparatus, 

A simple electrcdialysis apparatus com- 
prises a unit of three compartments arranged 
so that a centre compartment is divided 
from two outer compartments by permeable 
membranes* An electrode Is placed in each 
of the outer compartments and the liquid to 
be processed is contained in or allowed to 
flow through the centre compartment. When 
one electrode is made positive and the other 
negative the ions of any ionlsable compound 
contained in die liquid will migrate through 
the membranes, the positively charged ions 
towards the negative electrode and the nega- 
tively charged ions towards the positive 
electrode. The liquid contained in each 
electrode compartment becomes concentrated 
with ions of the appropriate charge and is 
replaced by fresh liquid either at intervals 
or by providing a continuous flow of liquid 
through die compartment The liquid in 
the electrode compartment may be the same 
as or different from the liquid in the centre- 



compartment The liquid leaving die centre 
compartment is usually termed the dHuate 
and that leaving the electrode compartments 
the concentrate. 

In more recent processes use has been 
made of oermeahle ion {lisffyi m ir w ting mem* 
bcanes which prevent the respective ions, 
once they have passed through the mem- 
brane, from returning. These membranes 
have made possible the design and construc- 
tion of a multranit apparatus comprising a 
large number of compartments separated by 
selective membranes. Such an apparatus 
would comprise compartments divided from 
one another in the lengthwise direction by 
alternately disposed anion and cation selec- 
tive membranes, the outermost compartments 
of the apparatus being respectively provided 
with an appropriate electrode. An anion 
selective membrane is a membrane which will 
allow only negatively charged ions to pass 
through it A cation selective membrane is 
a membrane which win allow only positively 
charged ions to pass through it 

The liquid to be processed would be 
introduced into all the compartments at one 
end and would be withdrawn at the other 
end. The liquid withdrawn from alternate 
compartments would be respectively die 
dMnire, the coaioentrate. 
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la an ekctrodialysis apparatus such as 
any of those referred to above it is usual 
to feed die liquid Into each compartment 
through a singe inlet from a supply line 
S mnnin g the length of a number of com- 
partments. As the inlet is usually of smaller 
diameter than the width of the compartment^ 
the flow of liquid is not nnifionnly spread over 
the whole width of die permeable membrane 
10 with the result that the apparatus does not 
operate at due efficiency at which it is 
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is an object of the present invention 
to provide an clectrcdialy sis apparatus in 
which a distribution of liquid over each 
permeable membrane of high uniformity is 
attained 

According to the present invention an 
electrcdialysis apparatus comprising two 
permeable membranes spaced apart by a 
separator to form a compartment, sealing 
means interposed between the separator and 
each membrane, at kast two passages in 
the separator for conveying liquids, at least 
one of said passages being in communication 



with die interior of die compartment and 
means for directing liquid entering the com- 
partment towards the permeable membranes. 

Preferably the separator comprises an 
annular member, means dividing the space 
within said member moo at least two sub* 
spaces; at least two passages extending axialry 
through the member and at least one of 
said passages being in communicatkm with a 
sub-space. 

Advantageously the dividing means com- 
prises a bar extending between opposed sides 
of the annular member and the sealing means 
spaces the permeable membranes away from 
the bar. 

In a preferred form of the invention a 
number of said ccnusartmeuts are arranged 
in side by side formation to constitute a 
stack with the passages in register so as to 
form conduits and so disposed relative to 
each other that said conduits communicate 
respectively with selected ones of the com- 
partments of the stack 

Some embodiments of die invention will 
now be described by way of example. 

Each compartment of a stack of electro- 
dialysis units comprises two permeable mem- 
branes, spaced apart by a separator with the 
oskioa of sealing means to provide a 
tight seal therebetween* 
\ separator is an arqmhrs of rect- 
angular crjoss-section having a rectangular 
central space, the side walls which are of 
greater length than the end walls. A bar 
extends between the side walls of die separa- 
tor at a location closely adjacent each end 
wall The bar is of the same thickness 
as the remainder of the separator and is 
formed integrally with die side wans thereby 
dividing the central space into three sub- 



spaces. The separator may be formed from 
a synthetic material for example, poly- 
etirykne, polyvinyl chloride or polystyrene, 
ranging in thickness from about 0.040 inches 
to 0.125 inches. Two pairs of passages 70 
extend axiaXLy one pair through each e*i<t wall 
of the separator to open into opposite feces 
thereof. One pair of diagonally opposed 
passages communicate with the adjacent f * ru ^ 

75 



The sealing means «mwrjy> gaskets of 
the same size and of similar shape to the 
separator and have apertures corresponding 
in size and location wrth the passages; The 
gaskets are not provided with portions corres- 80 
ponding with the bars of the separator but 
are formed wkh two or more lugs extending 
inwardly from their end walls. The lu 
may be rectangular* carved or Tfo^fpiW 



shape; the latter being r^erred, and are of 85 
such length that they wall extend completely 
across the corresponding bar of the separator 
when the gasket is placed in position. The 
gaskets may be formed from flexible synthetic 




When a compartment is ««»qgrabfedj that 
is with a permeable membrane on each side 95 
of the separator and a gasket interposed 
between each membrane and the separator, 
gaps are left between the bars of the separa- 
tor and the membranes winch are equal in 
width to the thickness of the gasket. These 100 
gaps permit liquid introduced into an end 
sub-space to now over the bars which 
thus act as wars spreading the liquid over, 
the whole width of the membranes except far 
those paints contacted by the lugs. Since 105 
the width of these gaps is small in comparison 
with the width of the separator good distribu- 
tion of the liquid in die compartment is 



As the membranes are sot self-supporting 110 
the central sub-space of the compartment 
must be filled with a suitable material. The 
material must be fairly open to allow liquid 
to now over and past it, and preferably 
should cause flow of liquid to be tobuknt 30 115 
as to minimise poiansatioiL One such 
material is expanded polyvinyl chloride. If 
the final concentration required from a dfflnte 
corf^artment is very low, the central sub- 
space can be filled with an ion exchange 120 
resin. Provided the particle size of the 
ream is greater than the thickness of the 
gasket die separator will act as a retainer 
fox the resin as well as a distributor for the 

lK ?£ L , 125 

To produce a mnldumt apparatus a xrnm> 
ber of compartments are arranged in side 
by side formation to constitute a stack with 
the passages registering so as to form con- 
duits through winch the liquid can be caused 130 
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to flow. Usually the concentrate stream Is 
caused to flow through one pair of diagonally 
opposite conduits and the dSaate stream is 
caused to flow through the other pair of 
diagonally opposite conduits. The com- 
partments are so disposed relative to each 
other that the liquid flowing in the conduits 
flows respectively into selected ones of the 
compartments ot the stack Normally the 
separators of adjacent compartments are 
rotated through 180° relative to each other 
so that concentrate is delivered to and rii hiate 
removed from alternate compartment If 
it is desired to change the stream of liquid 
flowing in a compartment from say, the 
concentrate to dimate stream, the separator 
is turned through 180° so that the passages 
previously registering with the conduks carry- 



ing the concentrate stream then register with 
the diluate stream. 

It witt be appreciated that by varying the 
thickness of the gasket the pressure of the 
liquid crossing the weir can be varied to 
the requisite value to give good distribution 
over the surface of the membrane whatever 
the rate of flow of liquid in the passages 
or the dimensions of the separator. 

For the Applicants: 
KAWORTH, MOSS & COOK, 
Chartered Parent Agents, 
75, Victoria Street, 
London, S.W.1, 
and 

3& Sydenham Road, 
Croydon, Surrey. 
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